Quantitative evaluation of protein-protein and ligand-protein equilibria of a large allosteric enzyme by electrospray ionization time-of-flight mass spectrometry.
A mass spectrometer coupling electrospray ionization with time-of-flight mass spectrometry (ESI-TOFMS) has been used to investigate the oligomeric species of Escherichia coli citrate synthase, and to determine the effect of nicotinamide adenine dinucleotide (NADH), an allosteric inhibitor of this enzyme, on the equilibrium between the oligomeric forms. An equilibrium mixture of dimers (M = 95,770 Da) and hexamers (M = 287,310 Da) was found under the conditions used (KA = 6.9 x 10(10) M-2), and NADH was observed to bind selectively to the hexamer (KD = 1.1 microM), shifting the equilibrium to the latter form. The power of ESI-TOFMS to measure ions of very large mass-to-charge ratio (up to m/z approximately 10,000 in this case) is shown to be a valuable tool for obtaining accurate information about compositions of noncovalent complexes and equilibrium constants. The measured constants agree with those determined by conventional means.